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HEZZ R AR IRER o MENESICH A BRIRER L] (0~23% ) IR T AR 15 (3% ~29% ) . HMaEHE
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Sahel 3 X AH $2 I 18 19 005 28 Ak fie RS0 L X 2
— Ul A MK A6 1.6 x 10° km®, (42 [H
TS s T AR Z952.8% ) L AR RE A BLVE
KR, BB R . AR A XA AR S bR, B
B e 0 i 2 5 A B Y AR AR PR B IR AR T 20T
b, AMEAFRHNA R AESFREEN, it
PRGE o F R UWE (X0) HBIX, &A= TRl Ve V0 i 7 M
L W BRI E T H AR M A
M IX ) A2 S R A HAM O IR, K R . R
AL G o3 o R AR I X R T B
IR A AR, ALK L A
K LUBBHEIR . RO SR E TR, —%E
FEPE BRI G R S PR NT  hs HE ER E T
BRI A, BT A R AR AR DL R it AR i
AFEEM AN, T LR (A AESOCH 11
ToHLEE (soil inorganic carbon, SIC) ) FJsZMA AL
B, R EZ RGHEIE . ARDEIE DL 5 BB A RS
ity DA ) 4] FH O A R A8 S i 1 4 0 Uy
X4, APk AAFES S, 456 0C
FUENH SRR, A R L 3 A A it e 45
R, 45+ HHER (SOCHISIC) | AL LA
BN, 3 A Pz i L Xk A AR AR
AR

1 PRSIk

1.1 #HREXER

A S A TSR (400477 ~
41°23'N, 110°30'~111°32'E) , #E#k1 500 ~
1 700 m, &3 E b J7 e s gl iy i X, %
i S N T S = U W 7 <o = ¢ R 4
%, HEmREWD, £FEREK, FF7Y
S2.5C, THEMS diit, ZAEFEHBKEN
343.6 mm. HoA DAL HB VS 3 e bk o 35, Ll T
F123.0 x 10* hm?*, 548+ G w0 48%, bR
FIFEHE25.9 x 10* hm?, 54 5 4 HUE AL 52% .
LIS+ Ry d, B AME E Y R
fiX, 2B HEEIFTFHR12 ¢ kg, 2E TN
1.2g kg™'c ZHX LLRL R S50, ki
9.0 x 10" hm*, KIRE%2.49 x 10° hm*, FeiL Pu-+
ARk, BEAE N TR 2000 1S IR b R Y 4 2
PR R, ASHEIFHBRAL, W im s F
1.33 x 10° hm®, 7K 4= 3 26 A0 Uik AR o ] 4 R o AR

[190% °° . ABFF IR BB K E MLk %, 2
S0 A it A 32 56 R - R 2
1.2 R

T MBS . H20044F 745, 50 43 00 S
+, b, BEZ2RIE, Wb &S EY R
Ty D Rk E (BE—F) , &
AR R AR P S AN AR B, S35
AR (NPK) . AHUE (ORG) . fLIES5A ML iE
(NPK+ORG) . HiiRE (N) FZs (X (CK)
3SKEKE, NXHEHLHES], /X EFS0 m?,
AR T 0 2%,

F1 KAAKBRES SR

Table 1 Scheme of the long-term fertilization experiment

b3 B Fertilizer rate (kg hm™)

Treatments N P,Os K,0  HHLUIE Organic manure

NPK 60 45 30 0
ORG 0 0 0 7 500
NPK+ORG 60 45 30 7 500
N 60 0 0 0
CK 0 0 0 0

T A S BT 20054, F 2GR

B N . MR (Lolium perenne
L.) FIFp A7 5 ( Caragana korshinskii Kom.) .
& Jo M R A Y ok A MR, 3 A UK BT
(Agropyroncristatum (L.) Gaertn.) ., ¥
( Leymus chinensis ( Trin. ) Tzvel.) . Fi/RZEH0 4
1t (Heteropappus altaicus ( Willd. ) Novopokr.) .
& (Artemisia frigid Willd. ) . ANWFFTEILL
SR BRGR B b B, JF 5 AR S R A L BEAT X L .
e WA =07 Ko I H %% — S8 8 — /N AR,
—AE—ZF, WAERMIRER . R %, e AL
N 300 kg hm™, #§ACP,05 150 kg hm™,
1.3 HEXESHH

FHERES RS E2013FERKEN LM (H
#3.5 ecm, RFEEWMIRE20 cm) 178+ (0~20
em ) SRAE . B /N XX AL B, B4R
RIS, FEAFEM 6% IR AT, R FH3A
JIE M E S H B A M A O RS
R iz PSR = S KT, 2 mm 0 I U 4
LI ~ 4 oIt 2 AEE0.15 mmfii, HEAF105C
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Table 2 Physical and chemical properties of the soils tested

K Bulk density

rkiSand (% ) FrkiSilt (% ) FhikiClay (% )

pH" (gem™) >0.05 mm 0.002 ~ 0.05 mm <0.002 mm
Bk Crop land 8.11 1.44 53.3 31.1 15.6
YRS Deserted land 8.27 1.59 64.3 26.3 9.4
ML Ryegrass land 8.26 1.62 55.6 31.2 13.2
Fr4&# Horqin peashrub land 8.18 1.67 55.2 20.4 24.4
ML HE
+ AL T S S MR kL Y T (2)

FHEATE . A FSER N R EC
M, T105CT, #gr=mEE, WEkn
IR AR R, TR R
T IEpH: KT A2 mmifi 5, B UK £ L
(1:2.5) MEW, HpHIHWE ., T85Ok .
PR AE 120 7 R A, AR S5 1 i Jal o 1 3
PR, AR A I B R 2

TR (TN) Matk (TC) « KRHITRID
#14% ( Thermo Elemental Analyzer 1112) 45,
SICRJUIE S & ki ' o SOCR I 2208
%, BISoc=TC-SIC,

IR AR AR T E R R 3R B4
( Mass spectrometry DELTA plus ( Thermo Fisher
Scientific, USA) J (DELTA V ADVANTAGE,
ThermoA ] ) ) MIZE .
14 TIEFHBRBEXERBRRTE

THEA PRSI AR — RAERE NI RS %
PR, X HEAN [R) L 388 B 7 SR 7R — R B
M 255 . — XS T4rn 209 TSR, A LK
fift YT A 08

(1)

K, SOCH—EHE LA VLR, Mg hm™;
SOC HHHIZ AW S, ¢ ke™'s BD NHI)Z
FHAEE, gem”; THEIZHERE, cm; nky
=

T BR IR A Bk R £E ( pedogenic car-
bonates, PC) il FF ik R 2 5= 75 7 12
AR R PCAE TR h W L)

X, PC (%) A TCHLER " R A ik R 3k T 5 9 L
Bil; 8VC. N — 2 IS ClE; §7C,,
N EEFEBR R R B8 O, AWFSUBE 0% P L
§VC, AU ERRERER B8 PCAE, T Ml A 4 AR Y E
FEfhg
8"C (PC) =8"C (SOM ) +A CO,yaiont A CO,—CaCO;,
(3)

K, 87C (PC) HWAEMKMRE S CAliT
ff; 8C (SOM) A+ 34 HLT A8 Cll s A ;
A COZdiffusionj@lzcozﬂsnI3C02ﬁ%zl‘m813cﬁﬂg§ﬁ ,
HIRAE N 4.4%0; A CO,-CaCO -1 S i i 72 v
CO, Ik IRER A COMH 22 5, ARMHFI20°CT Ay
WK +9.48%0 ',
1.5 HIEHH

J7 25 57 M FIAE G 1 2 A IS PSS 21,058 431
B, bR ] ) G R 25 S AT S p =0.05
KA, HIE AR S5/ 35 25 5295 (least
significant difference, LSD ) o HEFHEXCEL
LRl

2 4 R

2.1 THFAAARNMTIERESENZI
BPREM, WIS, BIBFHb AR 8 it |
R R RIAY S5, SOCHE R B EW M (F1) ,
BAIEEE 5 M 11.8% . 22.7%H122.9% ; X} FSIC
e, HRME TR H88.3%, S E M A
FEXES, S T 44 H184.6% .

AR LM FFHER T, HETCHTN G &
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4 34 gk KRAE . NSARMCSSAE Y X - iR R T S P2 114 52 i) 933

A — (K2) o Bk b, Brfracsish, B8RS BB HTN30.6% 4% . 15 L 3R] 5 200
ML e I LI TC, HPhEM MR F T RETNG R

e ANE/NEFRFRR A2 5 83 (p<0.05) Note: Different lowercase letters indicate significance in difference between

treatments at the p < 0.05 level
FI1 AT bR 5 =0 R A BLas R TC LR & i

Fig. 1 SOC and SIC contents in soil relative to land-use

. ANR/NG PR R AR A ELE 947 B35 PE2 R (p<0.05) Note: Different lowercase letters indicate significance in difference

between treatments at the p <0.05 level
2 AN ) ) 7 2 A e Ak B 4 U

Fig. 2 TC and TN contents in soil relative to land—use

2.2 MERREEN TIERA S EMNEMm ZJECKAINPK+ORGAL B, i 2 = T BA it AL I 7
ﬁlﬁjﬁﬁﬂl‘l%ﬁ@?mc%ﬂ%mAﬂ iR mE A (NPKFIN)

3. CKIISOCH Bk, N7.7 ¢ kg™', AR ST B T HETCRITN S 2 WL R4, Sk

NPK+ORG . ORcu&NPKLﬁi’JE%%?CK- I, HEETC. TNE 2T 5SOCHKRIMHLA:, Rt

ORGHINPK+ORGANEEISOCH S i HAEY, & HHEA AL (ORG, NPK+ORG ) &t T-CK
F LR ALBE ( NPK, 27.6%FIN, 36.1%) . 5 FIEALIE A TR (NPK. N) |, B34 7 20% LA
SOCHIS, SICTEANLIEAE (ORG) e, K I, AL AR AL BRE] ( NPKHIN ) T & 259,
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[E: 1) NPK+ORG: fLAESHAHEHE, ORG: AHUM, NPK: (LA, N. FHEAEAL, CK: EHMNME; 2) AE/NGFRRR A
Jith JIE A B ] 22 SR B B EHVEKSE (p<0.05) Note: 1) NPK+ORG: chemical and organic manure, ORG: organic manure, NPK:
chemical fertilization, N: only nitrogen fertilizer, CK: blank control; 2) Different lowercase letters indicate significance in difference

between fertilization managements at the p < 0.05 level
P3 A T ot A 45 it o - S AT AL M JE ML Bk 5 £k F) 52 01

Fig. 3 SOC and SIC contents in soil relative to fertilization

{E: 1) NPK+ORG: fLIESAPULHTE, ORG: AHUIE, NPK: fLIE, N: HAL, CK: =HAXE; 2) AFE/NG FRER R AR
Jith JIE Ak 3 ] 22 R GA ) S 2 PR KR (p<0.05 ) Note: 1) NPK+ORG: chemical and organic manure, ORG: organic manure, NPK:
chemical fertilization, N: only nitrogen fertilizer, CK: blank control; 2) Different lowercase letters indicate significance in difference

between fertilization managements at the p < 0.05 level
P14 A [] it A 5 it o - S8 4tk B 4 2R 7% ik Y52 i)

Fig. 4 TC and TN contents in soil relative to fertilization

23 ARLHFAARNMEMEE LIBBRIEE  FMIETTH (0.60 Mg hm™ a™') o XFFSIC, Eiiib
A IS o ARk Ml 0 ) 4 55 1.28F10.23 Mg hm™ a™',
a1 VEM R HE R R RS, 2R BERHM . M. A R EPCL BT
THFSOCHE A HF b I A W E e m (K3 81.0% ~ 96.3% 20, W& THEcH (72.9%)
Ho DR Frd s (BA R ) MR K, K38 ZRGSOCHSICH i, ¥ i b Al JE &2 5 + Hi F H 5
0.98 Mg hm™ a™', HUKWFFZHL (0.97 Mghm™a™) Ak P R ECHE R, B 1.80710.66
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Table 3 Effects of land-use on soil C storage
S— TEHLIKRSIC o
e coc VA R U R A T e
Land-use types (Mghm=)  Pedogenic carbonates  Lithogenic carbonates SIC (Mg hm™)
(Mg hm™) (Mg hm™?) (Mg hm™?)
B Crop land 25.7+1.7b 16.4 + 3.0ab 2.2+ 1.6b 18.7 = 1.9b 44.3 + 1.9hc
i iDeserted land 32.3+4.9a 23.9+2.8a 8.9+ 1.9a 32.8 +4.5a 64.1 +5.6a
MEF i Ryegrass land 36.5+2.8a 15.2+9.9h 6.1 = 8.3ab 21.2 +17.5ab 51.6 +8.8b
Fr g Hﬂqum peashrub land  36.4 +1.4a 2.9+0.6¢ 0.1 £0.2b 3.0£0.6¢ 38.7+1.9¢

Ve PRI« S L SR /NG R R ) A R 25 5 B MK E (p<0.05) Note:

Average = SD. Different

lowercase letters in the same column indicate significance in difference between land—use types at the p < 0.05 level

Mg hm™ a™'; i TSICHE = FFRIRER K, &
E'\Uz%fmtﬂff%&c{%g%t%o

Z b 94E It N I 5, T A AR 2 BRSO C
it m B CKAL A G ks (F4) , KA

HUIER L EE (ORG. NPK+ORG ) AWM, 4%

W SICA#E & MK (0.06 ~0.16 Mg hm™ a™') . Xt
THRIZLHE, CKANAHKYPCE H100%, HAb
S T5% . B, RIETCHE 2
it BB A 52 a4 5 SOC— 3, S5 CKAM L, ORG.
NPK+ORG ., NPKFINAL B 4E 88 505 1,11,

HEAN1.08F11.19 Mg hm™ a™'. X} FSICHEE, ORGAL 1.12, 0.31F10.14 Mg hm™ a™', {HICH ALK
PIA BERN, HEEEEE/N (0.03 Mg hm™a™) , WAL (ORG . NPK+ORG) ik 2 &g 3 K
AL IR B =S b B ( NPK+ORG ., NFINPK ) & (p<0.05) .
x4 TEABEREXS TR AR S BRI
Table 4 Effects of fertilization on soil C storage
THLBKSIC
H A AL T — — : o
Fertilization SOC WM SRR TALR TC
o Pedogenic carbonates Lithogenic carbonates SIC »
managements (Mg hm™) (Mg hm™)
( Mg hm™) ( Mg hm™) ( Mg hm™)
NPK+ORG 34.3+£2.0a 1.7 £0.4b 0.5+0.1a 2.2 +0.4ab 36.4 + 1.6a
ORG 33.3+0.5a 2.7+0.7a 0.2 +0.4ab 2.9+0.9a 36.3+1.4a
NPK 27.9+1.2b 1.1 £0.3b 0.2 +0.2ab 1.3+£0.2b 29.1+1.3b
N 26.2 +4.5b 1.4+0.2b 0b 1.4+0.2b 27.6 +4.3h
CK 23.6 £ 1.6b 2.7+0.3a 0b 2.7+0.3a 26.3 +1.9h

TE: PIME « dRiE2E o [ —FURR/ING 5 B 3R AN [R] Ak B ) 22 5 0y i M KF (p < 0.05) Note:

Average = SD. Different

lowercase letters in the same column indicate significance in difference between land-use types at the p < 0.05 level

24 ARITHFAARSHEBHEREI LIERRRE
fIEZ8E N
ANTR) A b B 7 KX TFSOCH S P CfE G
FRW, 8V Cq B ah T MR K (LI T
F CIE ) JoAfth = H R H 70, R £
HESUNE R m T HAMBH 5 (ES) o e
il X T8 C gy o A5 A 38 T X6F 8 Cg o O 5 T

i RS T S, S CKAHE, it A ALAE T L
FEARSOCHIS M (MWt ), Jiti FH AL AT n] DL4R
SUCHH s X T STCHYS" C{E ) 52 B AH S 52
B A AR A 38 0 - 38 e Ry R #, A HLAR X T
iﬁ%”(z%i%%ﬂﬁ; 2 il HE 5% it %) 4 568 NG

FRW, H A RN BE (N ) SN
Hﬂfﬁo
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T: 1) NPK+ORG: LB S5AHUBEE, ORG: AHUE, NPK: LB, N: AL, CK: &AM, 2) NFA/WNEGFEFER
IR TR] = b A O 2t A Ak fR) 22 ok B 2 K (p<0.05) Note: 1) NPK+ORG: chemical and organic manure, ORG:
organic manure, NPK: chemical fertilization, N: only nitrogen fertilizer, CK: blank control; 2) Different lowercase letters indicate

significance in difference between land—use types or fertilization managements at the p <0.05 level

&5 S[R3 A 5 26 it AR it 4SO C 5 SICAY S P LA K 488 PN

Fig. 5 8"C values of SOC and SIC andsoil "N in soil relative to land-use and fertilization
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4 34 ik EAE . NSARBCE RET L IX b A 5 ORI AT Xof - s A A 52 937
3 B ©® (PR 6) L AR SRBRE L EREAE ), B

31 i FAFAKXI L IEK.

LA

RPRAAR . BRI AR R
R PREESOCH) — R S i ' . sk A
B3/ € SR b [ 1 e Bz B2 0 R <SR e b 2 S e
U T AR RN T A 2 A R
HRESC, WA T R BEE R T, MR A K
RE MR, SHEERERAEY, MR R K
FRGIEY TGN LA PG S AL E
k%, R R A R R R IR AR R, K X
T X IR e e HE A AR 7 S L R s A O
AR X STCHY B 5 X SOCHY R i R g 2 —3. 5
HEHLAH EL, e 78 S 8 57 b RN D 2 B kb R BE 3 SO cC
WLSHEINSIC, e Jhy 45 SOCHE i, SICH &
R EIRKBEM ., XM TR RZEL ~4 m
JEREP O, MR R A R AT AR HESTC 1f]
T HERZME . YRR A T P B

VAP | S M 4 AR R AR 34
Y1, MR R JE7E Y 2SOCH S CEZE W T
FER T AR R iR R
AR & LR 7 RSOCHIS POl i, iR
25 . HSOCAKIE, #EIibSICHS ClE K HAth =
FA A MR O R e (I ) R
AR PR ER A B iy, BIVAR b AR 0 R
S, A A PR AU BLT o AR A LR
JE A B R R o M A, LA B R 3R 8 C ™ i
1E (0%cZeiAi) , HULIETEHSICHYS CIE = T Hofth
Bt S ok V35 e W

DU A A O b, B S Nt
o FEREYA SRS, PR A KT RE
1o A =2 A R SR (A A S AT T R4
A, BUNSA R, T AEY R AL
AWM. ZIFEL . WAL R RS ER, N SE
SR, T O N R B R
Wk B AT NSRS AT R R R A R AR
3.2 MR LIER. RMSRERMERSE

gp=A1)

HIE CAHUEFACIE ) LUS, SOCH T TN 2
B, X5 YT E NN SR8 2
I &P, AL LHER, SOCH§Cyo fH H B
IR AR LA, BISOCH B . 8" Cyo fH Bk

AMERERAME

fief 45 ML 7 A+ A HLRR T L B, 8 Cgo
71

XEFSIC, AARAE 2 R o it 2 L it
A TSP AN TR A CREARTERT ), izt s
AR L A R AR S TS TR R RR S K
ROV, TS AT REREAR R A TeHLAR & 1 . AT
FRWY, R 2 2ol H IR B AR R A B
ez . B R R R R
NH; +20, +2MgCaCO,—NO; +2Ca’" +2Mg*"
+2HCO; +H,0

BOE ARSI T AR S ek RS & 4
RN, HHCO;2HLLCO, T b ] 2 <,
AT DA RS EISSICH K i o BRORGAL, AT
A7 i A Ak P A STC 52 PRt 2% 2 3 KT 3R THRME
XA IR AT R AR 2 R R AR
AUE ST RZ SICH K, T2 T Tkt
R A SICHIRZ L ZMER . X FORGA
FE, SICHYBG I 32202 th T A WU b A 5 Tl &
HEEREN.

Pt RIE 4 B E RRRSICHS Ve, Xl T
GRS AL R R B AR B 7 i >, 0 T IsUE
TRIR R ¥ il e e R ( R3h BR R A R R £ & 4
WBABR ), P TR BRI A kR R, H
SUCH EEPUATFSICHS e (W (3) ), ™
i 111 .

£S5 020 emTAEHRMIBILEXIRINEE

Table 5 Theoretical and practical loss of SIC in the 0 ~20 cm

soil layer
T AL A it SICELE K SICHE PRk
Fertilization Theoretical SIC loss Actual SIC loss
managements (gkg™) (gkg™)
NPK+ORG 0.135 0.143
ORG 0.102 -0.145
NPK 0.033 0.448
N 0.034 0.396

W EERABRKE, NEEREME Note: Positive

values mean loss, and negative values mean increase

SRR AR G, R FH bt A HLAE 2 e R i -
HER S ONAE, i AL T B IR L, B R S
BRI —rm, AP HA S
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SUNH R AW =, 9 — T e A K f
XoF A IR Ff N R R R e T LI it
A HUIE + e L Yig shin, 245 & MR
R A THLA S N 2 A LR S N
HEREHE A
3.3 TEGHBE LIEENBROER

3 CO MM IRIREL (WCaCO;) Z[H]
— H AT E RS RO R W B sc e, iRk AR R A&
A T P s 8] 328 K [v) 57 28 1 (A EF T o 25 i)
MAE R, CaCO,H B R 35 3 A = 2 T+
P CO, MR Y L HIECO,M8 Ol 1 E i SoC
Sy FEYAR R OF IR KR IR A CO L3 [
SE DU EITHSICH R, HSTCHR IEAZ L 4T
W (SOCHT i FMEYIAR R ITIE ) S2ma A X4/, 22
B UCIH M ZS R CORE M A X4 K, DN 3 B 48 5
M8 Coftic FEPCH BRI, B2 S 5 Ak A4
R SR 1 COL A R R T - Pl , WO H A5 201
3 HiPC L K

Jiti B I A A2 1E -8 2PN, X AT RE &
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Impact of Land Use and Fertilization Measures on Soil C Stock in Farming-
grazing Interlacing Zone of Inner Mongolia, China

ZHANG Yu ZHANG Lin WU Wenliang MENG Fanqiao’

( College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China )

Abstract [ Objective] Land use and fertilization are the two important types of human activities
that can influence agricultural production and soil carbon ( C) stock, especially in farming-grazing
interlacing zone, like Wuchuan County, Inner Mongolia of China. [Method] In this study soil samples
were collected from a longterm field experiment on land-use and fertilization located in Wuchuan County
for analysis of soil organic carbon (SOC) , soil inorganic carbon (SIC) , total nitrogen (TN) ,
8"Csoc» 8"”Cye and 8°N to investigate impacts of land-use (land planted with Horqin peashrub ( Caragana
korshinskii ) , land planted with ryegrass and deserted land ) and fertilization ( chemical fertilizer,
organic manure and no fertilization ) on C and nitrogen ( N) transformations and C stock in the soil.

[Result] Results show that SOC stock in the land under Horqin peashrub ( Caragana korshinskii )
or ryegrass was 0.60 ~0.98 Mg hm™ a™' higher than that in the crop land, and similarly, SIC was
slightly higher than or on the same level, except in the land under Horqin peashrub. Compared with
the deserted land, the lands under “grain for green” ( planted with Horqin peashrub or ryegrass )
were lower in content of primary carbonate and almost unchanged in soil TN level. Compared with CK

(no fertilization ) , application of organic manure significantly increased SOC stock ( 1.08 ~1.19
Mg hm™>a™) , while application of chemical fertilizer decreased SIC stock, mainly of secondary carbonate,
at the rate of 0.06 ~0.16 Mg hm™ a™'. Compared with application of chemical fertilizer alone, application
of organic manure and application of organic manure in combination with chemical fertilizer increased SOC
and SIC stock at the rate of 0.6 and 0.1 Mg hm™ a™', respectively. Changes in land-use did not have much
impact on 8"C of SOC and SIC, but the crop land was significantly higher than the deserted land or the
lands under “grain for green” in soil 8”N, due to application of chemical fertilizer. Application of organic
manure significantly decreased 8"°C value of SOC, but application of chemical fertilizer had a reverse effect,
which was further enhanced by soil acidification caused by chemical fertilization. The discrepancies between
fertilization treatments in SIC loss maybe attributed to leaching of SIC into deeper soil layers, which indicates
that it is necessary to do in-depth study on SOC and SIC in deeper soil layers. [Conclusion] The impact of
fertilization on soil C and N transformation is much higher than that of changes in land-use in this farming-
grazing interlacing zone. As regards the soil in the arid and semi-arid Inner Mongolia, the effects of land
use and fertilization on SOC and SIC should be taken into full consideration in the management of regional C
sequestration.

Key words Fertilization; Land-use; Soil organic carbon; Soil inorganic carbon; Natural isotope; C

sequestration
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